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(57)Abstract: 1 
PURPOSE: To develop a polishing liquid which is largely ^ 



different in etching rate at the time of immersion into the 
liquid and at the time of a polishing treatment by using 




an aq. soln. having a specific org. acid, oxidizing agent 
and polishing abrasive grains as the polishing liquid for 
copper metals. 

CONSTITUTION: The surface of a turn table 1 is coated 
with a polishing pad 2 made of cloth and an Si substrate 
6 is supported thereon by a substrate holder 5 in such a 
manner that the surface to be polished thereof faces the 
pad 2. A semiconductor Is then produced by using a 
polishing device composed of a revolving and supporting 
shaft mounted at the holder. At this time, the water- 
soluble polishing liquid 7 which contains 0.01 to 10wt.% 
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at least one kind of org. acid selected between an amino acetic acid and amide sulfuric acid, 
contains an oxide, such as H202 at >20 parts per 1 part org. acid, contains 1 to 14wt.% 
polishing abrasive grains having an average grain size of 0.02 to 0.1 pm a nd is adjusted to pH 
value of 9 to 14 by an alkali is dropped onto the surface of a copper film 12 having 
ruggedness on the si substrate 1 1 from a supply pipe 3 to immerse the substrate 6. The 
oxides 13 in the projecting parts exclusive of the groove parts are polished away by rotating a 
supporting shaft 4 while pressing down the shaft, by which a wiring board consisting of the 
copper film 12 is formed. 
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50 [0041] mmimmizx mm^mn, mt^wM 



WEST 



1 1 

&200~2000g/cm« fc-TSCl tA^tf* H-^. 

■Vli. frlSiaMS: 150-1000 g/cm2 iz-t^z 
[0042] :^Wmz9^hlimi^M.<r>WmlZii\.^ 

■^tsmtmmm^ziimssj^ttmm^imi-tmz^^ >j 
m^ma i. u/t ^imn^^istsmmm^mizm&t 

i:m^-ti>ztf)^miz^j:^. ^<r>t&^. EMttmx-h 
hcu cr>&mzx ^^^imw.<^i^Ukm±x't h . 
[0043] fltne^N-'j rm\±. mtUT i n. t i , n 

Ji{±. 1 5~5 0nmiOl¥?^*-ri.::fc*WtLV^, 

^fbs mmf^-^Yffim.^^. t.fz\mm^'^-/¥\,zm^ 
^tihmmmm(r>pYim.. ^m-i^^x-mmmm 

lix.^xmmmmmi^.im.'th z t m^-rt . 
mmirmii. ^m^±<7)^mzw.wizm^i-& 

iimn3?:'^tsmWJmm±i>zCutt:liCu-^i)-C:> 

v^i)-(>muiii>:i'^^^< b t immmmbm^mb 

'^y^^mtrm^'^xm^^mAm^mijmmcr) 
mi!)<mtiithtx'mmt^. mimmma. w^ttz 
i 0 izc umtrzi±cu-^^mc^mm.mizi5\^xmmc 

umtrzl.iCn^±^i:^b'x.-yi-yi!ritr. A-ortif 
1^ b mm^ b co^TIScfg^v ^ LS+e«ox -y ^ y 

MSr^-r. -c-co^m, mimmxm^zii\,^xwmm^ 

fi\mamzc u i^jjc u -^A^^j^rsayja^^^^ieta 
m^mmmmmbm-izm^x'^h. x-y^ 



(7) ^RJ^7-233485 
1 2 

fifEiiisuiwssai«iB{={iK'fi:i3WBj«i5nsyi* 

miee'ftSfcJ: Offiaffi^d^x.yf-y^^sn&WSrHI 
[ 0 0 4 5 ] ^fc, ^KS^t* 'J "^Aco J: ^ =5:r;l^;& US'] 

J: *)mmm<r> p h 9 - 1 4 tr^a-r i, c t j: ^ 
wa^^< UT t)X -y -y i7i^^i!naia^<?)x 

10 7 ^^iJ^S: ^C7)^ffit2jgfig$iifcx -y ^ y^^^N' y rtt«0 

m\mm\,zi.^m±x'%i,, Lt-h.mmm¥mm 
mn^^A^m^h zbf^zx-iX. miwmm^<Dr^ 
>j '^yymm^mifih zbt-xt . ^mwtJix .y^A- 
'vmr^iimmx-^h, 

[0046]^^>t, i^U (50 J: d ^rgf^MAS^ 

mmx-^h. Lf)^h, mzx.-,i-j^-y^xmzi5\,^xR 
m.m:\m(Dmti'^<7)^im\x'^6^i^. mm^<o 
20 ^^Mm^mmi:mim:m<^mii^T/xtfziim 
amzmfS.-t?>zbti<X'^i. 
[0047] ^m^^zmhimco^i^mwiiomtijm 
fi. ^^tiimL±(r)imm^zwMmcommzmmi-hm 
nxif/trziimamB^t^JMb. mmmaxr/ 
xttiima^^:-$!tsmsjmm±.izmtf:ziim-^^A^ 
t>^j:i,msiMmmmm-hxnb. r^ywma^x/ 

mb:^b ^:^^-rmmmm^^xmmmmm^ 
immfDmmijiniii-thtx'mmmm-th zbizx'^ 
30 mimmtz-f:ffmmbm~<r>m.»>s^mM^m^-t 

y*!g?RTJ!!iaL, 3 ^>t#7 •ylj7j«}8?Bt-Ci!!M-tl.X 

[0048] mmamb lxh . mn£>- 0 3 y^it 
m. iy'jaym^. i^uziym^mbzco^izmm^ 
ixfzi-u:iymimco2mm. --Kay^Bn^y^xii (b 

PSGM) , U>^nXf5X^ (PSGIl) ^^fflV^|> 
Zbi)^X'^6. 

[0049] HUieCu-^t LT«i, fia|i(fCu-Si 
40 Cu-Al-^^, Cu-S i-A 1-^^, Cu- 

izx'otm^ti?>. 

[0050] mMmmm^ffimimco^^&iiXx/^ix 

mmm^&b m^^miz-ti z t mt u\ mmm 
mi± . mi-^^a x imm\(^mz p h ^ 9 ~ 1 4 
mm-?>rju:fi'jmi^^t?>zbi:m^-r^, >icoj: 

50 'Jy*5»3iT'ftS. 
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[00523 mimmmzx mmmit. ttimtim 
nz7^-i-7t(Vi^yymmm\^xnhti?>. muz^n-t 
7tfV'^y^^ms.^m\^fzmmimiz)i\<^x. 
-cm^tifcmL^rmmm^^-y viz^x.&Mmiimm 

M}ij^r/7iii}'(,^x^mj^commm:ummm^ 200 

-20 0 0g/cm2 l,z-fi>ZkiPntL\>\ 
leMSrl 50-1000g/cm« iZi-^Zttmt 

[00 533 ^^m^zg^h^'sic^^i^mmcowmiza 

^:iitsmsmmumMRmimmtmi-itinz^'^ 

$:mmti^t//t.fnimn3?:-i:timsijmmizmfs. 
-r^ztizx^x. cucr>xd^j:smmm<oim. x 
•yi-^<-y^izx o H^f^v^•y rmxmttitzi^i^^T^.mm 

h^c uff)ts:mzii&^^mwmL<7)mmm±x-^ ^. 
[00543 mm^'ivrmi. mt^iT i n. t i . n 

ma. 15^5 0 nm<om^i^i,zbmtt^\ 
:^^micmhm<7)ii^imm(^m^izi3\^x. w^l 

ffit&s Kh -mmwrn p h gg^ft, tcscf v ^xmsm 

\,zm^\.^xmmwm.<mf^^m:thzt wt^-t 
z<nxr>ts:-iimzm\i. wmmm^^^mz 
m&x%h. icom:. wsE.^Ama^mm'riztiz 

mizm^-thzttfix'^h. 
[00 5 53 md.m^:i-Yy7i(mmi, 

0. l-25ppmX'h^Zttm±U\ WlBjm^ 

'/yTiimmcoyi-Yyw^^ 0 . 1 p p m ^miz-r^ t m 
^^m-izm^LfzwiMnnxh^cu tfzuc u-g- 
iti:mitMz^ Lfz 0 , ^mm<oinmsim\:-i^m 

V^*^?R<7)5j-y yiftSJi, 5-2 5 P P mT'$)^ , 

[00 563 mi^y -m^mmit. y -ym&m^^ 0 . 
0 5-^2 0%x'h^ztmiL\<\ mmmy-yWim 
-/isass: 0 . 0 5%mwz-rh t . m§s^:t 
^ryytimmtrnMizx osEja^n^c u tfzacu-t 



8) !^|35¥7-2 3 3485 
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^^mm^i»?kmzmfm^-ttzi:-f}wm{z^j:h, 

i>ttmmt Lxi^uaymm^mi^fti^^ui^eo 
mmimmt^^ivrzJm'o^±t?>^ixii'h^, 

J:0«F^LV>|fi£«7-ylS*jSffl[<O7-yiS»iSttO. 1 
~5%T-ftl.. 

[0057] i:j±mm tfz:^^mz^hm(r>^i^ 
fioSit^ftJi, ¥mmm±<^^mizmmizm'^ 
rmiiXv/trziimnmm:&L. mmaxr// 

f)^(,^j:^iS!Mmm?:m.mL. ^t>^z7iymmiixi/ 

ffltTkt ^^^-rmmmsjiix/mumm ttzm i iz 
s^^jku '^y^^mm^m^^xmmmnmmimt 
m^i^mibmiiii-htx'mm-th. mmmmn. 
LfzXdizcumtfziicn^mffimmm^ziiK^xm 
mcumtziicu-^±mi:?^t'^-vi-y^-tr. a^-? 

asusr^-r. -egoism. tfriewexstcfct^TfiieE 

la^^^frlE^m^StS-tJ^fiSiT'l'^. trz,:r. 

1.*^, miSMm<7imtiimmizi±m-imi)m^^tiht: 
msmmizx oitfiESiSUidfx-y^y^^sixscos- 

[0 0 58 3 5 ^>t:, fiiax.yf-7N'.yi?iaf*fcBfnsia 
igii**tffnafe»issffi*?§??^vy7iq§?s-c-J!s-r 

0 C u ^ fcJiC u -g^^lKtftfc^Si U^c 0 . *S 

=2rJg#:ty y*^T-c05liamt#7 -y K?|q§?firC«iS 

-tiztizx-^x. mijmmjiizcuttziicu^^ 
(omim'^mimm!im<nmmmm^^izmm^ 
■r^zbifiX'^i,. 

[00 5 93 Lfzi^-ox. mm^com^'^y^WMimi^ 

mcr)^m'^mmmmmi}^m^^titzmi^^j:mmi^ 
40 •t?>^i^mmimk-t&zbi)<X'^6. 

10 0 6 0} trz. 7m-it^ 'J -^AfOi 0 ^T>'^;^? UffJ 
IzX 0SfS?ScOp H5: 9- 1 4 CPSB-fS ZklzX-o 

X. mimmmz^^^ixhT^ mmcox o^j:^im 

<7>m.^^< L-Ct.x-y^yS.yi!'Xg^Mei£^<7)x 
•y^y/i ^<^mmiz^^^ixtz:r. i-yyj^ >j rew 

m^^mmzi:m±x-^^, Lij-t.mm'^mm 
m<^is^A^m^hzkizx^x. miEMMmmcn:^ 

50 [ 0 0 6 1 3 $ ^.fc:, i^VAm'eoJ:o^j:mmm^m 
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(9) 
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1 5 



1 6 



[0062] 

UteW 1 10 

X , b' I- y ^£7){£ijr^*Jjg^$ ij a ymi 2 1 
±(CC VD^CJ; O^^^ffiJ: tXcomtim-^ 1 0 
OOnmiOS i02 1^2 2SrttmLytS. WiS i O2 
IS2 2 izy t hx-y^y^srit i Oie^t^ffiS^S 

5 0 0 nm<m^(r)m 2 3 5:?^^ L 
^c. -^-^t^T, (28(7) (B) {Z^-i-Xoizmm2 3i: 
^timtlS i Oz M2 2±l,zXJ-<y i!!>mmi,zX Oil $ 1 
5 n mCOT i N*>^,^f l>M'U r« 2 4 is it/S:? 6 0 0 
nm<7)Cnm2 5i:Z<7)\mX'imtfz, 20 
C 0 0 6 3 ] <>;V^T\ Btrj^LTtHUC^-r^'Jxy^^ 
a«««*;l-:J^5 (CHSCO ( B ) tC^-r^2 1 

S U B A 8 0 0 ^. ^ S gf -y h' 2 3 0 0 g / c m 
i^iX-^il 1 0 0 P P moa«-C5V^t3R*W|ftIfc:llHc 

s-ii:^:**^, sf«?KSr«i&®3*>'?>2 Cm 1 y^omm 
T«nEgfSA'.y h- 2 {c«ti& Lxm^mi 2 1 tffiw 

Cu^2 5l3j:i;f>'<y7®2 4S:l5ies i02 K2 2<0 30 
*5J:l^¥%l4gO. 0 4;uin<?)y'J;<?^*8Mt%2:* 

V ^x . mmmmiic u js t cosmi^fcox -y ^ v^^sls 

mmim7 7 nm/^T'?f it B»('Jt'<T+:H'{I±l^^irX 
-yf-y^'mKII^^^L/::. .I£0^^a6. mmJimizts^^x 
0 8 £75 ( B ) (;S^-r dittcOC u M 2 5 {ifriewa^' N° •/ K 40 

tmrnrnz^m-^mii^i^m^mz^u i^yy^ix. 

^ t,\,zU^Lfz^<^}Tm2At^r^u i^yy^tih. \'^h 
^h:i:.-/i-^-\'/9if^^iXtz. ^<0^^, msco (C) 

(c^-r i 0 tmnE^2 3 }^(n>Mzf-^^) rm 2Ai}m^-t 
hbmz,mi^^')rm2A xmhtitz mm 2 3 m 

ES i O2 m2 2^ffitffi-5rSa6a;^C uS^2 6 
i'S.Wl05f^^\--yH2^cOjDS$:MM5L. t-o^-yy- 

-r)vii5Xx/7i-^)vy5<n^n.<^±Lt:mzi5\^x . 
b5Sc u snii 2 6 AftuieBfesEKSttisnt: tx y f- 50 



[00 64 B^ra:Ly^0lw;KUi^v^^ilM^=J: 

hTti^J-yy^TM (X>y^/N'.y5'Xe) tifcV^TSfe>'N* 

•y H*»^>»fefS^aRJ:*aR fC P HSISfft: J: 0 P HCO 
^tSraJSt^t. W®i^{=*«-*WSfflEcOpHSfl:«: 
m9IC7rrr. m9i}'t>^(>i}^^XoliZ, pH{±*ym: 

H*«±#-ri.lSf. 09;llfSpaiSi&ft8^SS5it-t^, 
S:x>y^yjJ^#?;^ii: Lfvi. i<Oj:^^:#^;^i«ltiJ{=J:')x 
y^j<-y:Pl^m^m.M-t^ZtizX-^X. WESiOa 
K2 2c0?S2 3tHJIESiO2 iR2 2*iii:BB-5:aJ6 
ii^^c u SMJS 2 6 ^ Witt J: < m^-ti ZkH^X^ 

[006 5] ^fe. m^LtzmK^yi^vi^y'/mmz^ 
hir^'ji^yyiM (x-y^A-y^'xg) i;fcv^T-s^-b 

-y'r-r)v<7:imit-9<Dms.^i\L. i^ix^nm^ 
Ltz. mm^\zm-hmimmj'<-v\'<r>^js^it^m 

01 uc. -c-^-eiT^-r, ja^^^bSrs^-raiotfci,^ 

m^ji-v^yym^±Ltz, ms^it^^-tmi i^z 
fev^T. inmmihm.mzi'-yf—y'/ucomm^-i'cr) 

«ffi*sJi#LT-^comffit3=Sr'9. HPS. «ffi*<±#-r 
dwrnSA^'i^^a^^xy^y^'IS^fcL/t. Z 

coxo^m^mtinzi oxyf-yN-y^KfRa^^^si 
t J: oT , fr^ Lf^?9f®fs<op Ha!js<7)*&-&i: mm^z 

M2S i 02 R2 2C0«2 3t3|irieS i O2 112 2^BS 
t ffl-^:ffitoa^C u gBISig 2 6 SrWStti < 

[ 0 0 6 6 ] 3 mmnfi&^wssim(r)m&^<nm 
mi:^Yymmo .001 %c^#3fyy*?§«{=3^i- 

ISRSitLTSPIL/lft. 7-y®?igJSlO%£D#7>yS* 
SaEtCQOWSaLTJaaLt. 012{±. XPS-C 

mr>^m<n:^^9 m.\m^:^vy:mw.x'^m 

'vmxmmciiwm.m^mcr>x^9V)v. x'hi>. m 
1 2i}^mt>i)^t£i.d^zwm.m^w^mi^i:m^^Yy 
ymmzw&Lxmm-ht. i^iatjp-r;^'^.^' h/p-co 
i 0 i>zm.mm.m'^iyfitz^mc u tfofi-^{i^r< =s: 

, C u Wm^mimitUz^it LtzZ t ifhii-h , 

/SC u OcofiW=5r< =5r O . ttC u5i)^C uiSiaa^Bt: 
SStii L/i^ t i^^ht-h . ^coi 3 t::i§l?:tVi^7jQ§?gT- 
3i!ia-ri>Ct{cJ:oT. Si02 M2 2^<^«ffi{ca® 

fESi02 lK2 2Ka®L^CuS:igft«)tgESit& 



WEST 



1 7 

4c:t35(ST#s. -ecotea. si02 m22<7)mmi:m 

rf{tX't. $fetCui!MEjl2 6«fflCttCuS-Saj-r 

[00 67] hfct^-ox.mmmiiizxtumtisio 

J^iX;*Cuieigfl2 6&mESi02 )12 2^DiJ:®- 

izm^-ti> z t f}<x'^ . mmm 2 e (ommmmi 2 1 

^m^'^oZtt.zX'oX. Si02 ^2 2«®cO?t?t 

mmm<mi^\>zx^^^^tifzmimhti:^mit 
iwm^hzt^x'^i>. 

[ 0 0 6 8 ] MiaSltegg 1 tfel^^TSfS^gi: LX 
TSKlcSeo. 8 6fim%, SK^bkS*3 0£l%, 
¥%fiiS0. 0 9/xmcOx'J;^1»*8«M%$:^t^|i67K 
A^4>'Sr^tc7)^ffli,^/St::^, HiliJil i:|BI«. Jlfa^ 
US i 02 )aiO«f*itcaa6ii;«(ilSgUiS:«ilEJ&Sis i o 

[0069] ||]5ICaj2 

l±t=CVDffit;J;0«;itfJlS8 0 0nmOS i O2 
112 24Jj:tfiIS2 00nmOS i3 Nt 1127?: >I<0 
)iH«fT«»fC;i^*feg|g$:mt;tf*. liflBS i3 N 
4 ffli2 7t5j:Z^ffifffiS102 IS2 2{=7*hX-y^i^^' 

J: oii;isiit;fflS-rsj»«s:*-r'&a5$ 5 0 0 n 

mc7y|gStcO«2 3SrJg|KL3t. '?-:JV^T. 01 3cO 

( B ) ^Tp^x 0 i,zmm2 3 ^-^tfiries i 3 n4 ji 

2 7±txy'?-y rJ'^JtlCj: 0 1 5 n mOT i N*><^ 
=5:l.>'< y Tii 2 4 j:t>'ff$ 6 0 0 n mtfOC u K 2 5 ^ 

[0 0 70] |ii^L^>:lll(::s^-r;Ki>>xy^^ 

m.(DmL-^^)vy5i,zmi 3<7) ( b) (cs^-r»^2 1 srs* 

SS: n— r;l. • - ■/ tJ-ftSWiRhfe : S U B A 8 0 0 
^r&Sfe^^°<y F2tC3 0 0g/cm2 cOjnSSr^i.. m 
m^-yr—yfl- 1 J;t5*;l.:J^5 it^^im 1 0 0 p 

$-e^j&«3 2 0ml /^commxmmmj^v v 2 

(C«)f&LTHlrEa^2 1 (Ci(l«L/^C u^2 5fc J:l/y^' 
U 2 4 ^ Btrie S i 3 IS 2 7 <r>mmi)<mtii-r^ t 
■cm^Lf^. zzT. mimmmLxr^mmo. 

lfifi%, JSK-ffcTK^l 3. 0as%fcJ:yTi^g 
0. 0 4um(Oiy'*JAmi8mM%t:'^tmAi*^h^ 



10) #ST7-233485 
1 8 

0 , saw-g-cr s y »k 1 izM txmtit^mip 1 3 
@aE«c u mt crmmcox. -y^y^^^x-h *> , 

n my-i^X'immiCit^X-b»tz:f^^ ^rx y ^y^^ 
H^S^Lfe. Z<Otzlf3. 01 3c^ (B) tl^-rCittiOC 

uK2 5<iMesF®vN-.y \ftimmicmiiscrh^mi}-h 
\m:miz7ti>ji^y^^ti. s^>t=saiuc>'<yr«24 

10 it. 

[007 1] ^ffMM, HI 3C0 (C) t;iK-rj;3{iH5r 

te« 2 3 £o;^ti^ N' r 2 4 *i?^#-r ^trnz. mm 
^^>j rm 2 4x-wt>ixfzmim2 3 izmms 13 m 

2 7*HtB-^rffi4^ji^^C uEi||«2 6A<?g^$n 

tTt, mi^oi^yymmcot^fi^ysizjimtim 

Jgy^••y h' 2^cOtlIlfi?:^^U, d-OrJ'-yf— r;H 

J; x/t^fpy 5 ff)mmcoi^± tt:mzii^^x . sriec u le 
mm2 6 ti^mmmmzmm^iixii3:-y ^yvtmiB 

20 [oo72]$^>ti. frts^'j mt=Fi:-mmmit lx 
^tsmmm^m^^fz^^') '^yyJ:mzii\,^xmmm. 
mmi^mmti^m.ixrzm^^')i^yym:^-thsis n 

4 ^2 7t-}gfi!t$nTV^|,>tJ6, latEx-yf->'^.y;?XS 
■thLtiiiX'^t:. 

^■r, iai4«0 (A) fcq^-f J:3fc:^ffifcH^L5rv^y 
. H >f >'^<OJi£IJ«**Jgfig$iifc 'J 3 yfflg 2 

30 i±{=c vDfficj: ^mmmskt Lxmmm^ 1 

OOOnmcOS is N4 B!2 7 SrffiaUJtm, tSflBS i 

3 N4 ffi2 7{C7:rhX.y^>^^Sffi{Cit312ia«{C« 

a-ri.i^^^rt--&ais soon m^sisco»2 3 m 

^Lfi, r>-:i\^X. iai4<^ (B) tc^t" J: 3 fcldfE^ 

2 3 2r^tjiuias i3 N4 m2i i.\,zx)-^-y ^mmvzi. 

Off? 600 r\m<r)C nm25^imVtz, 
[ 0 0 7 4 ] »;v^T', mmLi-zm 1 tc^^f-l^ 'J i^ViJ^g 
S<??S«:^;Pi?" 5 4 CO ( B ) tCin-rS:S2 1 ^jS 

40 W.^:^-^)V-~'y^^mmffn^; SUBA800*><?> 
^?Si?fS^t-yF2C4 0 0g/cm2 fT 
la^-V-x-y/Hdoit^'^^yl^^SSr^fL-fixl OOP 
pmCOilSt'SVUCM^Wltrit'lHllS^-t^^:*^/^, Sfgjg 
2ret|^3 2 0ml /^aymmX'mUmmJ'^"/ H 2 
LTIuia^ 2 1 {Cits L;tCuK2 SSrKflSS 

i3 N4 m2i<r)mmtmW(ti,^x:mmLft, zz 
x\ mimmmtLXTimMo. 9m&%. ii^-fk 

^|cS2 2. 0S»%*iJ:l/ykgKt;;*'J'>A3. 7fifi% 
50 jSISfl:*«*^*«;2 4fftSpH10. 5(0hff)^m\-^ 
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mm^iti'}'^yymw3m2 2 o n m/^vmm 

5t«>, 01 4«0 ( B) {=Srria«<0CulS2 SaitilBW 

[0075] 014CO (C) (C^-TidtClu 

^3l2 3rttCBtrfBS i3 N4 lS2 7^Bi:®-=SrS«6ji 

[ 0 0 7 6 } ^ ^,^1. frietltojX^C u iE*l«2 6 Am 
^^'Ur'ttcofi^^!ts i3 N4 ^so^m, Cu 

aymm.2nzw:m-i>zbm\'^fiii^, mm2 3f«i 
v^ym.2i(7)f^mi:mm-t?>zkiiiT^t:i, 

[0077] ^Me^J4 

i-r, lai 5tfo (A) {c^^-ri^ti^ffitcn* ^tii 

3 1 AiJgJt^ilTt P Si^ U 3 yS;^ 3 2 ±lc: C V D^K 

J: 1 m^immt Lxcomx.im^ i o o o n mco 
s i 02 ms^mtLtiik. mmmsLMs i t^Mjas^ 

SMeS i OjIS3 3fc7* hx-yf-y^^SffitJ: Oh- 
T*-;l'3 4 2'Jg^L3t. 0":5(,^-r> HI 5iO (B) 

s^-t i 3 ^cfneh'T;^-;^3 42-^fries iozms 

3±t=;^n>y J: 2 0 nm«OT i N*>^>^: 

1 1 O0nm(!OCu]K3 6-&tfffllt:t. 

[0078] <>:t%T\ fti^LTtia 1 tCl^-r^'J i^>-^^ 
BcO*;P^^5tcHl (B) lC*-r«eC3 2 5-a!$tC 
t-C«ifU. liijK;^;i^^'5«03d#tt4(:J:OBffE»iKS: 
a— fyP'-'y^'tt^iSiRi^; SUB A8 0 0*><c>^§ 
WevN-.yK2(:3 0 0g/cm2 coSnS?--^;?., fife:? 
->-r-7';HfcJ;U«':J^,'U:5^5?:-fn-f*Xl 0 0 P pm 

l&'t 3 2 0 m 1 /^<03ISf fnaSfS^t-y H 2 titt 

*&LTtfrie*S3 2t3«i«L/iCuK3 efcit^^'x-ur 
/i3 5$:Buies i 02 m3(r)mmi}miii-ti>tx'mm 
Lf^. ^^-c, mieJ9fffi?gi: L-crsypKo. 2sa 

%, 3iil!-fl:*# 2 0. 0 i 0.04 

si)^T-r s ypK 1 tc«LT5gi?^bk«*n o ot-*& 
nf^t ^m<^x >y ^ y i^^^j^T* 0 . Binsefs 

/^•y KtC J: ?>mmm(7)4iVi^y'!nMS:tl^m 0 n m/^)- 
■Criif i^{=Jt'<T-Ha-{c:'cS 5:x y f->'^aLK|gi£rS^ L 
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^. C«/^46, 015CO (B) K^-rfl«tOCulg3 6 

yf^^iii^ v^i)(9)Sxyf-A.y^*</i:$*tt. -f-c^Jg 
01 SCO (C) fc^J:^{ci!!riat-T*-;I^3 4rt 

co;5L{c^<!;rB3 53&<sjfff-i.t*t. itrE>'N''jra3 

5TS*?ii^^frieb'r;it-;l'3 4tcfi2S i 02 K3 3 

fc. ^^c. mi^u'^y^^^mmco^^fvys^z^^mmm 

10 e/^•■y h-2^iOm2:PK5t. ^^OrJ'-y-r-T'yH 

i)V'3 iifimmmm<.zm:m^i\.xi:,3i-v^y'/t,-mx 

-thZ-bfli^Si^ntz. -oo'v^T, B5fab-T7-f;i/3 7co 

jg^f*co««^:tv>iftSo. 0 0 2%co?g#^yy* 

J§JSC3^ra?S«LTi!!iaL:^cS. 7-y^JS5%cr)# 

y ymjmw.i.z9miimmvxmm-th:it o s i 
02 K3 3^Ba^7t?t^l:L-t. 

[0079] »:v^T\ 131 6C0 (D) {c^-rj;3llH>ne 
h'T-7^/l^3 7$r-^tfBJies i 02K3 3±tCCVDS 
20 ti:Om2ara^ili:LTi?)«aji.(fi¥$8 0 0nmiO 

si3 N4 m3s^imLMk. frifisis n4 ^bs 
hx-y^y^^stfiicj: ^wMM^zm-^thmm 

^^hmA0 0nmffymLCOm3 9^m^Lfz. 

fc. -sinab'T^ ^;k3 1 ±.{z\>zmri-^mim3 9{zy 
if bx-y^>^^s»tci 0;^;^-*-;^4 o ^j^sgL 
fc. o-:?v^T. 016W (E) fc^J:3fcrMe«3 9 
fcJ:t^x;l^-*-;M0&*tfH5iaSi3 N4 K3 8± 
-y ^l^t J: 0 JIS 9 0 0 n mcOC u M4 ll&Jt 

30 [ 0 0 8 0 ] »:V^T. taat^tS 1 K^-r^KU i^y^'g 
aiOMi*/U:J^ 5^:01 6<0 (E ) t^-r««l3 2^i2 
mzLX^mL. loiB*;W^5«SJt«li4fcj:OKr£a 
«?ro-T/I^- ri-y^aUffi^^S ; SUBA80 0*>^, 
^rl.W>°>y F2fc3 00g/cm2 <r)tm^^t. B? 
IB^'->'T— T'/H fcJ:l>':^/l^^5 Srm-fiil 0 0 P 

fcx -y N- .y ;7 xux-m \^fz<r>bwm:m.i-^-tm 
mm.^^^<^3t^t, 2 0ml /^£^a^J^-CHaie^9f^^^"•/ 

K 2 LT H(ne«« 3 2 L^w C u Ii4 1 5 mr 

40 lasis N4 )i3 8co^aASiiai-ri.tT-?5fSL/i. -e 
co^ift. HI 1 6C0 ( E ) t^-rfl«c7)c u^4 1 {ifria 
!5fs^N°-y Ytwmmz^m-hmmt-t:^mM\,ziii') 

yy^flh. V^t>(9)|,X.y^>'N-.y^*i;5r$il3t. 

■3^X-yf-yN-.yi?(Cj;0I31 6£0 <F) tC^-tJ:3(:H? 
fa»3 9f^tcmias i3 N4 JK3 8^®i:E-^SJ^32, 
^?/^Cui2iaJi4 2*<je*$^i;t. friex;u-* 
-;U4 0 2raLTf^at'r7 -f yUB 7 
ji^Cuge^4 2*Jjg^$tL;t. t/S. |frE^L'£^>' 
^S«*;W^5 1 J; § WIESfg^f -y H 2^0M^ W 

50 ^L. iro^-yT—r)v\iii.vi!^)v^3<mmflm 
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ih Ltlmztiv^x . mzc u mm 4 2 iimm&wnz 
[0081] Lttti^^r. mtm4izih.iim 1 . m2 

[0082] 

[ 0 0 8 3 ] *^B3t- iix{fi|£^«sS«±o^ 

i^rat'x -y ^^N- •/ t'^ , lAv \x (ifrie^ntc c u s 

[ 0 0 8 4 ] $ <i{;, ^%mi,zxn.\i^mwm±(ni& 
i^zim^titzc u ^^:{ic u ^±ti^i:.ts:^wmmm^ 

[0Hcofgf#=5:lftH^] 

[021 0. ifi*%<0T5/SHg. aSHbkSiJit/ 

m^^mm. t^cntcoc u igi«ox -y ^yym.. mmst 
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[04 ] aoxsr. ^wmmmi&<r>m^iiiiimm^ 

aa<oc u JlSfflwx p sci I, h;p0. 
[05] 0. 9afi%cOTSy»i?. jfiSHbkSfcJrlX 

[06] rSh-Kie, jgK-fbl<«teJ:t^**»^.=5rS«[|g 
^vT^tfoc u Kox y f - y^^^, mm^m^<r>c u Keo 
[07 ] ^wncmmm.<r>pH t c uM^sc^s^t 

[08 ] *%Bgo^Ml tfe{tS^f^^«S3JiX 
[09] SiSPIlliOWeiaa (x-y^ys'-y^'Ig) TCO 

mi o\ m^mi(^mmms. (x-yf-^-y^^xg) -c 
[01 11 m^m\<r)mmm^ (x.y^>'<-yi7xg) t- 
0. 

[012] *:^H3OT^t6fla! 1 dfcttl. C ulMa^JgfiitiS 
[01 3] *J6BHcoSlifetfi|2fe{tS^«^Scoi?JiX 

s&5vrBiffi0, 

[014] *igBj«siii«s<3fc{ti.¥««^a<oi8JSx 

Si&5rrBiffi0. 

30 [015] 2i=igB^«iiite0ii4 fcft «.^#^acoigjsi 

S£7rrrBiffl0. 

[01 6] *f6Hj««ffi0i4t3{t«.¥««^««KJiX 
S&S?tBrffl0. 
[l^^coiiBB] 

l-^'-yr-Z^/K 2-!ie><yK. 3-fitt&^, 5 
••■;fv/P:r, IK 2U 3 2-i^y3yS^. 1 2. 2 
5. 3 6, 4 1-CuK. 13 -SS^fc®. 2 2, 3 3- 
SiOz 2 3, 3 9 "«, 2 4, 3 5->'n''J Til, 
26. 4 2-CuEtlJi, 37 "b-r7-f;K 
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